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(57) ABSTRACT 
A hinge mechanism includes a first rotation assembly, a sec 
ond rotation assembly substantially parallel to the first rota 
tion assembly, a brace member, a connection shaft partially 
received in the sliding slot, a first connection member, and a 
second connection member. The first rotation assembly 
includes a first pivoting shaft and a first bracket sleeved on the 
first pivoting shaft. The first bracket includes a mounting 
portion eccentrically formed on one end of the first bracket. 
The second rotation assembly includes a second pivoting 
shaft and a second bracket sleeved on the second pivoting 
shaft. The second bracket includes a mounting portion eccen 
trically formed on the second bracket. The brace member 
defines a sliding slot. An end of the first connection member 
is eccentrically connected to the first pivoting shaft, and the 
other end of the first connection member is connected to the 
connection shaft. 

18 Claims, 3 Drawing Sheets 
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HINGEMECHANISM 

BACKGROUND 

1. Technical Field 
The present disclosure generally relates to hinges, and 

more particularly to a hinge mechanism applied in an elec 
tronic device. 

2. Description of Related Art 
Many electronic devices, such as notebook computers, 

game players, electronic books, and mobile phones include 
hinged elements. To ensure that one part of an electronic 
device is capable of rotating relative to the other part and that 
the electronic device can be opened or closed more smoothly 
and quickly, a hinge mechanism applied in the electronic 
device includes four gears to transmit the torque. 

However, the gears occupy a large amount of space, which 
negatively impacts the ability for miniaturizing the electronic 
device. Additionally, the gears must be assembled to mesh 
accurately to avoid any unsmooth rotation or even the jam 
ming of the hinge mechanism. 

Therefore, there is room for improvement within the art. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The components in the drawings are not necessarily drawn 
to Scale, the emphasis instead being placed upon clearly illus 
trating the principles of the present disclosure. Moreover, in 
the drawings, like reference numerals designate correspond 
ing parts throughout several views, and all the views are 
schematic. 

FIG. 1 is an assembled, isometric view of one embodiment 
of a hinge mechanism. 

FIG. 2 is an exploded, isometric view of the hinge mecha 
nism of FIG. 1. 

FIG.3 is similar to FIG.2, but viewed from another aspect. 

DETAILED DESCRIPTION 

The present embodiment of a hinge mechanism may be 
applied in any electronic device having two or more hinged 
parts, such as notebook computers, LCD monitors, or DVD 
players. In this embodiment, the hinge mechanism described 
and illustrated is applied in a notebook computer. 

Referring to FIG. 1, a hinge mechanism 100 includes a first 
rotation assembly 10, a second rotation assembly 30 substan 
tially parallel with the first rotation assembly 10, a first con 
nection member 40, a second connection member 50, a con 
nection shaft 60, a reinforcement assembly 70, and a brace 
member 90. 

Also referring to FIGS. 2 and 3, the first rotation assembly 
10 includes a first pivoting shaft 11, a first bracket 12, a first 
rotary shaft 13, a cam 14, a cam follower 15, a plurality of 
resilient members 16, afriction member 17, and a fastener 18. 
The fastener 18 engages with one end of the first pivoting 
shaft 11. The first bracket 12, the cam14, the cam follower 15, 
the resilient members 16, and the friction member 17 are 
sleeved on the first pivoting shaft 11 in that order. The first 
bracket 12, the resilient member 16, the cam follower 15, the 
friction member 17, and the fastener 18 are non-rotatable 
relative to the first pivoting shaft 11. 
The first pivoting shaft 11 includes a fixing portion 111, a 

flange 113 formed on the fixing portion 111, and a pivoting 
portion 115 which is non-circular. The pivoting portion 115 is 
a threaded non-circular rod. 
The first bracket 12 includes a mounting portion 121 and an 

extending portion 123 Substantially perpendicularly extend 
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2 
ing from a side Surface of the mounting portion 121. The 
mounting portion 121 forms a semicircular mounting end 
1211. The mounting portion 121 is substantially a plate defin 
ing an irregular mounting hole 1213 corresponding to the 
fixing portion 111 of the first pivoting shaft 11. The mounting 
portion 121 eccentrically defines a shaft hole 1215 at an end 
away from the mounting end 1211. That is, an axis of the shaft 
hole 1215 does not align with an axis of the mounting portion 
121. The extending portion 123 is substantially a sheet. 
The first rotary shaft 13 is substantially cylindrical and 

forms a stopping portion 131 in a central portion (not labeled) 
thereof. In the illustrated embodiment, the stopping portion 
131 is a flange formed on an outer surface of the first rotary 
shaft 13. 
The cam 14 includes a first end surface 141, a second end 

Surface 142 opposite to the first end Surface 141, a locking 
post 144, and two latching protrusions 145. The locking post 
144 perpendicularly extends from the first end surface 141. 
The latching protrusions 145 are formed on the second end 
surface 142. Alternatively, the number of the latching protru 
sions 145 may be one, three, four or more. 
The cam follower 15 defines at least one cutout 151 

recessed in an end surface (not labeled) thereof facing the 
second end Surface 142 and engaging with the latching pro 
trusions 145. In the illustrated embodiment, the cam follower 
15 defines two cutouts 151. In alternative embodiments, the 
cam follower 15 may define one, or more than two cutouts 
151, or alternatively, the cam follower 15 may form any 
number of protrusions thereon, and the cam 14 defines the 
corresponding number of cutouts 151. 

In the illustrated embodiment, the resilient members 16 are 
a plurality of disk-shaped elastic washers. The friction mem 
ber 17 is a flat washer. The fastener 18 is a flanged screw nut. 
Alternatively, the first rotation assembly 10 may include a 
helical spring, an elastic rubber sleeve, or other elastic mem 
ber instead, and the fastener 18 may be a rivet, and then the 
first pivoting shaft 11 correspondingly defines a pinhole. 
The structure of the second rotation assembly 30 is the 

same as that of the first rotation assembly 10. The second 
rotation assembly 30 includes a second pivoting shaft 31 and 
a second bracket 32, a second rotary shaft33, a cam 34, a cam 
follower 35, a plurality of resilient members 36, and a friction 
member 37 sleeved on the second pivoting shaft 31 in that 
order, and a fastener 38 engaging with one end of the second 
pivoting shaft31. The structures of the elements of the second 
rotation assembly 30 are similar to those of the respective 
corresponding elements of the first rotation assembly 10. The 
second bracket 32, the resilient member 16, the cam follower 
35, the friction member 37, and the fastener 38 are non 
rotatable relative to the second pivoting shaft 31. 
The first connection member 40 is a crossbar or plate. The 

first connection member 40 defines a first receiving hole 41 at 
an end and a second receiving hole 43 at the other end thereof. 
The second connection member 50 is the same as the first 

connection member 40. The second connection member 50 
defines a first connecting hole 51 at an end and a second 
connecting hole 53 at the other end thereof. 
The connection shaft 60 forms an urging portion 61. In the 

illustrated embodiment, the urging portion 61 is a flange at an 
outer surface of the connection shaft 60. 
The reinforcement assembly 70 includes a first reinforce 

ment member 72 and a second reinforcement member 74. The 
first reinforcement member 72 includes a base 722 and a 
contacting portion 724. The base 722 defines two through 
holes 726 corresponding to the first pivoting shaft 11 and the 
second pivoting shaft 31 respectively, and two positioning 
holes 728 corresponding to the locking post 144 and a post 



US 8,296,905 B2 
3 

(not labeled) of the cam 34 respectively. The two positioning 
holes 728 are between the two through holes 726. The con 
tacting portion 724 perpendicularly extends from the base 
T22. 
The second reinforcement member 74 is substantially the 

same as the base 722 of the first reinforcement member 72. 
The second reinforcement member 74 defines two through 
holes 742 corresponding to the first pivoting shaft 11 and the 
second pivoting shaft 31, respectively. 
The brace member 90 includes an engaging portion 91, a 

first ear 93, a secondear 95, and a bent portion 97. The first ear 
93 and the second ear 95 are formed on an edge of the 
engaging portion 91 and spaced from each other. The first ear 
93 defines a first shaft hole 931 corresponding to the first 
pivoting shaft 11. The second ear 95 defines a second shaft 
hole 951 corresponding to the second pivoting shaft 31. The 
bent portion 97 is disposed between the first ear 93 and the 
second ear 95. The bent portion 97 defines a sliding slot 971 
extending along a direction perpendicular to the engaging 
portion 91. 

During assembly of the hinge mechanism 100, the fixing 
portion 111 of the first pivoting shaft 11 extends through the 
first shaft hole 931 of the first ear 93 and the mounting hole 
1213. The pivoting portion 115 extends through the through 
hole 742 of the second reinforcement member 74, the through 
hole 726 of the first reinforcement member 72, the cam14, the 
cam follower 15, the resilient member 16, and the friction 
member 17 in that order. When the flange 113 of the first 
pivoting shaft 11 is blocked or abutted by the first ear 93, the 
fastener 18 threadedly engages with the pivoting portion 115 
of the first pivoting shaft 11, thus locking the respective 
elements on the first pivoting shaft 11. The resilient member 
16 provides an axial force, to secure each of the respective 
elements on the first pivoting shaft 11 which are contacting 
with other respective adjoining elements. The locking post 
144 is inserted into the positioning hole 728 of the first rein 
forcement member 72, which is adjacent to the through hole 
726 of the first pivoting shaft 11. The first end surface 141 of 
the cam 14 contacts with the first reinforcement member 72, 
and the second end surface 142 contacts with the cam fol 
lower 15. The contacting portion 724 is mounted on the 
engaging portion 91 of the brace member 90. Adopting the 
same assembly process, a fixing portion 311 of the second 
pivoting shaft 31 is inserted into a mounting hole 3213, then 
the second ear 95, the second reinforcement member 74, the 
first reinforcement member 72, the cam 34, the cam follower 
35, the resilient member 36, the friction member 37, and the 
fastener 38 are sleeved on the second pivoting shaft 31 in that 
order. 
The connection shaft 60 extends through the first receiving 

hole 41 of the first connection member 40 and the first con 
necting hole 51, respectively, and is inserted into the sliding 
slot 971 of the bent portion 97, thus the first connection 
member 40 and the second connection member 50 can be held 
by the connection shaft 60 and the bent portion 97. The first 
rotary shaft 13 passes through the second receiving hole 43 of 
the first connection member 40 and the shaft hole 1215 of the 
first bracket 12. The second pivoting shaft 31 extends through 
the second connecting hole 53 and a shaft hole 3215, to 
complete the hinge mechanism 100 assembly. The sliding slot 
971 extends perpendicularly to an axis around which the first 
rotation assembly 10 and the second rotation assembly 30 are 
rotated. 
When the hinge mechanism 100 is rotated, the cam 14 

rotates relative to the cam follower 15, such that the latching 
protrusions 145 of the cam 14 are received in or slided out of 
the cutouts 151 of the cam follower 15. Thereby, the axial 
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4 
force exerted between the elements sleeved on the first piv 
oting shaft 11 is changeable during rotation, and the axial 
force exerted between the elements sleeved on the second 
pivoting shaft 31 is also changeable in a same way. Further 
more, the hinge mechanism 100 is capable of being main 
tained or set at a number of predetermined positions by the 
engagement of the cam 14 and the cam follower 15 and the 
engagement of the cam 34 and the cam follower 35. 

Finally, while various embodiments have been described 
and illustrated, the disclosure is not to be construed as being 
limited thereto. Various modifications can be made to the 
embodiments by those skilled in the art without departing 
from the true spirit and scope of the disclosure as defined by 
the appended claims. 

What is claimed is: 
1. A hinge mechanism, comprising: 
a first rotation assembly comprising a first pivoting shaft 

and a first bracket sleeved on the first pivoting shaft, the 
first bracket comprising a mounting portion eccentri 
cally formed on one end of the first bracket; 

a second rotation assembly substantially parallel to the first 
rotation assembly and comprising a second pivoting 
shaft and a second bracket sleeved on the second pivot 
ing shaft, the second bracket comprising a mounting 
portion eccentrically formed on one end of the second 
bracket; 

a brace member defining a sliding slot; 
a connection shaft partially received in the sliding slot, and 

slidable relative to the brace member; and 
a first connection member and a second connection mem 

ber, wherein an end of the first connection member is 
eccentrically connected to the mounting portion of the 
first bracket, the other end of the first connection mem 
ber is connected to the connection shaft, an end of the 
second connection member is eccentrically connected to 
the mounting portion of the second bracket, and the 
other end of the second connection member is connected 
to the connection shaft. 

2. The hinge mechanism of claim 1, wherein the first rota 
tion assembly further comprises a cam sleeved on the first 
pivoting shaft, and the second rotation assembly further com 
prises a cam sleeved on the second pivoting shaft. 

3. The hinge mechanism of claim 2, wherein the first rota 
tion assembly further comprises a cam follower non-rotatably 
sleeved on the first pivoting shaft, the cam follower is adjacent 
to the cam; one of the cam and the cam follower defines at 
least one cutout at an end Surface facing the other one of the 
cam and the cam follower, and the other one of the cam and 
the cam follower forms at least one latching protrusion pro 
truding from an end Surface corresponding to the at least one 
CutOut. 

4. The hinge mechanism of claim 2, further comprising a 
first reinforcement member rotatably connected to the first 
pivoting shaft and the second pivoting shaft, respectively, 
wherein the first reinforcement member defines two position 
ing holes, each cam forms a locking post, and each locking 
post is received in one positioning hole. 

5. The hinge mechanism of claim 4, wherein the first rein 
forcement member comprises a base and a contacting portion 
on the base, the positioning hole is defined on the base, the 
first pivoting shaft and the second pivoting shaft are con 
nected to the base, and the contacting portion is fixed on the 
brace member. 

6. The hinge mechanism of claim 5, further comprising a 
second reinforcement member adjacent to the first reinforce 
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ment member, and the second reinforcement member is con 
nected to the first pivoting shaft and the second pivoting shaft, 
respectively. 

7. The hinge mechanism of claim 1, wherein the brace 
member comprises an engaging portion, a first ear, a second 
ear and a bent portion disposed between the first ear and the 
second ear, and the sliding slot is defined on the bent portion. 

8. The hinge mechanism of claim 1, wherein the first rota 
tion assembly further comprises a first rotary shaft intercon 
necting the first pivoting shaft and the first connection mem 
ber; and the second rotation assembly further comprises a 
second rotary shaft interconnecting the second pivoting shaft 
and the second connection member. 

9. The hinge mechanism of claim 8, wherein the first 
bracket eccentrically defines a shaft hole and a mounting hole 
for the first pivoting shaft passing through, the first rotary 
shaft is received in the shaft hole; the second bracket eccen 
trically defines a shaft hole and a mounting hole for the 
second pivoting shaft passing through, and the second rotary 
shaft is received in the shaft hole of the second bracket. 

10. A hinge mechanism, comprising: 
a first rotation assembly comprising a first pivoting shaft 

and a first bracket sleeved on the first pivoting shaft, the 
first bracket comprising a mounting portion eccentri 
cally formed on one end of the first bracket; 

a second rotation assembly substantially parallel to the first 
rotation assembly and comprising a second pivoting 
shaft and a second bracket sleeved on the second pivot 
ing shaft, the second bracket comprising a mounting 
portion eccentrically formed on one end of the second 
bracket; 

a brace member defining a sliding slot; 
a connection shaft partially received in the sliding slot, and 

slidable relative to the brace member; 
a first connection member and a second connection mem 

ber, wherein an end of the first connection member is 
eccentrically connected to the mounting portion of the 
first bracket, the other end of the first connection mem 
ber is connected to the connection shaft, an end of the 
second connection member is eccentrically connected to 
the mounting portion of the second bracket, and the 
other end of the second connection member is connected 
to the connection shaft, and the sliding slot extends 
along a direction perpendicularly to an axis of the con 
nection shaft. 

11. The hinge mechanism of claim 10, wherein the first 
rotation assembly further comprises a cam sleeved on the first 
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pivoting shaft; the second rotation assembly further com 
prises a cam sleeved on the second pivoting shaft. 

12. The hinge mechanism of claim 11, wherein the first 
rotation assembly further comprises a cam follower non 
rotatably sleeved on the first pivoting shaft, the cam follower 
is adjacent to the cam; one of the cam and the cam follower 
defines at least one cutout at an end Surface facing the other 
one of the cam and the cam follower, and the other one of the 
cam and the cam follower forms at least one latching protru 
sion protruding from an end Surface corresponding to the at 
least one cutout. 

13. The hinge mechanism of claim 11, further comprising 
a first reinforcement member rotatably connected to the first 
pivoting shaft and the second pivoting shaft, respectively, the 
first reinforcement member defines two positioning holes, 
each cam forms a locking post, and each locking post is 
received in a positioning hole. 

14. The hinge mechanism of claim 13, wherein the first 
reinforcement member comprises a base and a contacting 
portion on the base, the positioning hole is defined on the 
base, the first pivoting shaft and the second pivoting shaft are 
connected to the base, and the contacting portion is fixed on 
the brace member. 

15. The hinge mechanism of claim 14, further comprising 
a second reinforcement member adjacent to the first rein 
forcement member, and the second reinforcement member is 
connected to the first pivoting shaft and the second pivoting 
shaft. 

16. The hinge mechanism of claim 10, wherein the brace 
member comprises an engaging portion, a first ear, a second 
ear and a bent portion disposed between the first ear and the 
second ear, and the sliding slot is defined on the bent portion. 

17. The hinge mechanism of claim 10, wherein the first 
rotation assembly further comprises a first rotary shaft inter 
connecting the first rotation shaft and the first connection 
member; the second rotation assembly further comprises a 
second rotary shaft interconnecting the second pivoting shaft 
and the second connection member. 

18. The hinge mechanism of claim 17, wherein the first 
bracket eccentrically defines a shaft hole and a mounting hole 
for the first pivoting shaft passing through, the first rotary 
shaft is received in the shaft hole; the second bracket eccen 
trically defines a shaft hole and a mounting hole for the 
second pivoting shaft passing through, and the second rotary 
shaft is received in the shaft hole of the second bracket. 


